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SUBCOURSE OVERVIEW 


This correspondence course reflects a basic knowledge of survival 
procedures and techniques. This knowledge will increase your chances 


of surviving after a crash or forced landing or being captured by the 


enemy. 


Prerequisites do exist for this course: This correspondence course is 


the fo 


ur 


th part of a four-part series. Part I, Survival Elements, 


Psychological Aspects, and Survival Medicine (AV0661), must be taken 


before 
Eo; S 


a 
US 


Recovery 


This s 


ttempting Parts II, Protection From the Environment (AV0662) ; 
tenance (AV0663); and IV, Direction Finding, Signaling, and 


(AVO0664). Take Parts II through IV in any sequence. 


ubcourse reflects the current doctrine when it was prepared. In 


your own work, always refer to the latest publications. 


Unless otherwise stated, the masculine gender of singular pronouns 


refers 


to men and women. 


TERMINAL LEARNING OBJECTIVE 


ACTION 


Adopt the Code of Conduct as a behavior guide for survival, 
traverse enemy or unfriendly territory, and maintain 
physical capability to evade. 
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CONDITION: You will use the material in this correspondence course. 


STANDARD: To prove competency of this task, you must achieve a 
minimum of 70 percent on the examination. 
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LESSON 1 


FIELD EXPEDIENT DIRECTION FINDING 


Critical Tasks: 9103.01-0003 
9103.02-0001 


OVERVIEW 
LESSON DESCRIPTION: 


This lesson covers how to orient a map by several 
methods. 


TERMINAL LEARNING OBJECTIVE: 


field expedient 


ACTION: Adopt the Code of Conduct as a behavior guide for survival 
and traverse enemy or unfriendly territory. 


CONDITION: You will use the lesson text to complete the action. 


REFERENCE: The material in this lesson was derived from the following 
publications: AR 95-17, AR 350-30, and AR 525-90; AFM 64-5; 
FM 1-302, FM 20-150, and FM 21-76; and DOD Directive 


1300.7. 


SAFETY CONSIDERATIONS: none 


TRAINING RISK ASSESSMENT CODE:  L 


ENVIRONMENTAL CONSIDERATIONS: none 


INTRODUCTION 


In any survival situation following an aircraft emergency, it may 
become necessary to leave the crash site. In order to successfully 


travel, you will have to depend on available skills and equipment. 
When a compass is not available and there are no recognizable 
prominent landforms or other features, you may orient a map by any of 
the field expedient methods discussed in this lesson. 
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the shadow-tip method. 
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SHADOW-TIP METHOD 


three basic 


an east-west 


to the eas 


ts of only 
determine 
twest line 


These two lines help 


log 


the accuracy of 
sloping ground or in highl 
time looking 


for 


a large 


at any point 


steps 
t line. 


(Figure 1-1). 


The chief method in determining direction and time is called 


This simple method uses a stick and the sun 
By using this 
A line drawn at right angles 


t is the approximate north-south line. 


orient you 


travel. 


to any desired direction of 


Theret 
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level 


area. 
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is all 
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necessary 


(the end of 
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Inclining the stick to obtain a longer shadow does not impair 
the shadow-tip method. 
ly vegetated terrain need not 
at spot, 
for shadow-tip markings, 


a traveler on 
t waste valuable 


of the 
the base 


You can also use the shadow-tip method to find the 
(Figure 1-2). 


nBiog 


Also, 


t as well as an implanted stick 


(1) To find the time of day, move the stick to the 
intersection of the east-west line and the north-south line; set the 
stick vertically in the ground. The west part of the east-west line 
indicates the time is 0600 and the east part is 1800 (anywhere on 
earth) because the basic rule always applies. 

(2) The north-south line now becomes the noon line. The 
shadow of the stick is an hour hand in the shadow clock. With it the 
time is estimated using the noon line and the 6 o'clock line as the 
guides. Depending on the location and the season, the shadow may move 
either clockwise or counterclockwise, but this does not alter the 
manner of reading the shadow clock. 
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provide a sa 
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ting the 
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ther hours, 
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DIRECTION 


FIRST 
SHADOW 
oe TIP MARK 


SECOND 
SHADOW 
TIP MARK 


Place a stick or branch into the ground at a 
fairly level spot where a distinct shadow will be 
cast. 


Mark the shadow tip with a stone, twig, or other 
means. 


Wait until the shadow tip moves a few inches. If 
a 4-foot stick is being used, about ten minutes 
should be sufficient. 


Mark the new position of the shadow tip in the 
same way as the first. 


Draw a straight line through the two marks to ob- 
tain an approximate east-west line. If uncertain 
which direction is east and which is west, ob- 
serve this simple rule: The sun always rises in 
the east and sets in the west (but rarely due 
east and due west). The shadow tip moves in just 
the opposite direction. Therefore, the first 
shadowtip mark is always in the west direction 
and the second mark in the east direction. 


Figure 1-1. Determining direction by shadow 


d. The shadow-tip system is ineffective for use beyond 66.5 
degrees(°) latitude in either hemisphere due to the position of the 
sun above the horizon. Whether the sun is north or south 
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of you at midday depends on the latitude. North of 23.4°N, the sun is 


always due south at local noon and the shadow points north. South of 
23.4°S, the sun is always due north at local noon and the shadow 
points south. In the tropics, the sun can be either north or south at 
noon, depending on the date and location, but the shadow progresses to 
the east regardless of the date. 


1200 


MORNING 
SHADOW 


AFTERNOON 
SHADOW 


Figure 1-2. Equal-shadow method of determining time 


2. EQUAL-SHADOW METHOD 


A more accurate equal-shadow method of determining direction 
(Figures 1-2 and 1-3) is used at all latitudes less than 66 degrees at 


all times of the year. This variation includes the steps in Figure 1- 
4. Although this is the most accurate version of the shadow-tip 
method, it must be performed around noon. You must watch the shadow 
and complete STEP 3 at the exact time the shadow tip touches the arc. 
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Noon shadow 
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=S 
& | 


1.66 6°S- |—---~-- 


== 


Figure 1-3. Stick-and-shadow method of determining direction 
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STEP 4: 


Place a stick or branch into the ground verti- 
cally at a level spot where a shadow at least 
12 inches long will be cast. 


Mark the shadow tip with a stone, twig, or other 
means. This must be done 5 to 10 minutes before 
noon when the sun is at its highest point 
(zenith). 


Trace an arc using the shadow as the radius and 


the base of the stick as the center. A piece of 
string, shoelace, or a second stick may be used 
to form the arc. 


As noon is approached, the shadow becomes 
shorter. After noon, the shadow lengthens until 
it crosses the arc. Mark the spot as soon as the 
shadow tip touches the arc a second time. 


Draw a straight line through the two marks to 
obtain an east-west line. 


Figure 1-4. Determining direction by shadow around noon. 


3: CELESTIAL CONSTELLATION (STAR) METHOD 


At night, 


you may use the stars to determine the north line 
the northern hemisphere or 


Figure 1-5 shows how this is done. 


4. SUN-AND-WATCH METHOD 


You can use a watch to determine the approximate true north 
south (Figure 1-6). The watch method can be in error, especially in 


in 


the south line in the southern hemisphere. 


or 


the extreme latitudes, and may cause circling. To avoid this, make a 
shadow clock and set the watch to the time indicated. After traveling 


for an hour, take another shadow-clock reading. 


a. In the northern hemisphere, the hour hand is pointed toward 


the sun. A south line can be found midway between the hour hand and 
1200 standard time. During daylight savings time, the north-south 
line is midway between the hour hand and 1300. If there is any doubt 
as to which end of the line is north, remember the rule that the sun 
is in the east before noon and in the west in the afternoon. 
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Figure 1-5. Determining direction by using stars 
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HOUR HAND 


SOUTHERN HEMISPHERE 


IF ON DAYLIGHT SAVING TIME SUBTRACT 
ONE HOUR FROM ACTUAL TIME 


Figure 1-6. Directions using a watch 
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TRIANGULATION 


@ 


Figure 1-7. Azimuth, biangulation, and triangulation 


6. DEAD RECKONING 


Dead reckoning is the process of locating your position by 


plotting the course and distance from the last known location. In 
areas where maps exist, even poor ones, travel is guided by them. EG 
is a matter of knowing your position at all times by associating the 


map features with the ground features. A great portion of the globe 
is unmapped or only small scale maps are available. You may be 
required to travel in these areas without a usable map. Although 
these areas could be anywhere, they are more likely to be found in 
frozen wastelands and deserts. 


a. For many centuries, mariners used dead reckoning to navigate 
their ships when they were out of sight of land or during bad weather. 
It is just as applicable to navigation on land. Movement on land must 
be carefully planned. In military 
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offset. Each degree offset moves the course about 20 feet to the 


right or left for each 1,000 feet traveled. 


EXAMPLE: In Figure 1-11, the number of degrees offset is 10 to the 
right. If the distance traveled to “X” is 1,000 feet, then “X” is 
located about 200 feet to the right of the objective. 


TRUE 
azimutH| NOTES 


ODOMETER 


papa DISTANCE peed nee DECLINATION DEVIATION 
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7 a Sn Ree NET 
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Figure 1-9. Sample log 
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SCALE 1°? 20 PALES 


Figure 1-10. Separate paper plot 


f. Figure 1-12 shows an example of how to bypass enemy positions 
or obstacles by detouring around them and maintaining orientation by 
moving at right angles for specified distances. Bypassing an 
unexpected obstacle at night is done in the same way. 


EXAMPLE: Moving on an azimuth of 360 degrees and wishing to bypass an 


obstacle or position, you would first change direction to 90 degrees 
and travel for 100 yards. Next, you would change direction back to 
360 degrees and travel for 100 yards. Then you would change direction 
to 270 degrees and travel for 100 yards. Again you would change 


direction to 360 degrees and get back on the original azimuth. 


7. POLAR COORDINATES 


a. You can determine a point on the map or plot from a known 
point by giving a direction and a distance along the direction 


1-13 AV0664 


line. This method of point location uses polar coordinates (Figure 1- 
13). Polar coordinates are especially useful in the field because 
magnetic azimuth is determined from the compass, and distance can be 
estimated. The reference direction is normally expressed as an 


azimuth; the distance is determined by any convenient unit of 
measurement (meters or yards). 


OBJECTIVE 


Figure 1-11. Deliberate offset 


(1) To find direction and position at night in the Northern 
Hemisphere, one star, Polaris (the Pole Star), is never more than 
approximately 1 degree from the North Celestial Pole. In other words, 
the line from any observer in the Northern Hemisphere to the Pole Star 
is never more than 1 degree away from true north. Find the Pole St 
by locating the Big Dipper or Cassiopeia, the two groups of stars very 
close to the North Celestial Pole. The two stars on the outer edge of 
the Big Dipper are called pointers because they point almost directly 
to Polaris. If the pointers are obscured by clouds, Polaris can be 


Car 
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identified by its relationship to the constellation Cassiopeia. 
Figure 1-14 indicates the relation between the Big Dipper, Polaris, 
and Cassiopeia. 


100 Yds 


270° AZ 


ENEMY POSITION 
of 


100 Yds 


Figure 1-12. Detour around 
enemy position 


(2) In the Southern Hemisphere, Polaris is not visible. There 
the Southern Cross is the most distinctive constellation. When flying 
south, the Southern Cross appears shortly before Polaris drops from 
Sight astern. An imaginary line through the long axis of the Southern 
Cross, or True Cross, points toward the South Pole. The True Cross 
should not be confused with a larger 
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cross nearby known as the False Cross. The False Cross is less bright 
and more widely spaced. Two of the four stars in the True Cross are 


among the brightest stars in the heavens; they are the stars on the 
southern and eastern arms. Those of the northern and western arms are 
not aS conspicuous but are bright. 


Figure 1-13. Polar coordinates used 
to designate position on map 


(3) There is no conspicuous star above the South Pole to 


correspond to Polaris above the North Pole. In fact, the point where 
such a star would be, if one existed, lies in a region void of stars. 
This point is so dark in comparison with the rest of the sky that it 


is known as the Coalsack. Figure 1-15 shows the True Cross and--to 
the west of it--the False Cross. 


b. Because of the altitude of Polaris above the horizon, it may 
sometimes be difficult to use this star as a bearing. Using a point 
directly on the horizon may be more convenient. 


— 


1) The celestial equator is a projection of the earth's 

equator onto the imaginary celestial sphere. It always intersects the 
horizon line at the due east and west points of the compass. 
Therefore, any star on the celestial equator rises due east and sets 
due west (disallowing a small error because of atmospheric 
refraction). This holds true for all latitudes except those of the 


North and South Poles where the celestial equator 
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rm 


know if 
assumed to be of universal use. 


1? == 60 NM 
on Earth 


you are at the North or South Pole, 


so this technique is 


sl 


iF west of meridion 


3 Polarjs 1° east of meridian 4 Polaris on meridian 


To orient chort to sky, face northward and hold chort overhead 
with current date toword you Detes around chor! indicote the 
highest point above the horizon (the meridian} a? 9 PM local time 


Figure 1-14. Finding direction from Polaris 


TO LOCATE THE SOUTH CELESTIAL POLE: 


1 


Extend on imaginary line (A) along the long 
axis of the True Cross to the south 


Join the two bright stars to the east of the Cross 
with on imaginory line (B) Bisect this line with 
one at right ongles (C) ond let it extend south 
word to intersect line (A) 


The intersection of line (C) with the line through 
the Cross {A) is a few degrees from the South 
Celestial Pole (opproximately 5 or & full moon 
widths) 


NOTE: To orient chart to sky face southward ond 
hold chart overhead with current date to- 
word you Dates around chart indicate the 
highest point above the horizon (the merid- 
ian) at 9 PA scal time 


Figure 1-15. Finding direction 
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from Southern Cross 


AV0664 


(2) Certain difficulties arise in the practical use of this 


technique. Unless you are quite familiar with the constellations, it 
may be difficult to spot a specific rising star as it first appears 
above the eastern horizon. Therefore, it is probably simpler to 
depend on the identification of an equatorial star before it sets in 
the west. 


(3) Atmospheric extinction causes another problem. As stars 
near the horizon, they grow fainter in brightness because the line of 
Sight between the observer's eyes and the star passes through a 
constantly thickening atmosphere. Therefore, faint stars disappear 
from view before they actually set. However, a fairly accurate 
estimate of the setting point of a star is made some time before it 
actually sets. Atmospheric conditions of the area also have a great 
effect on obstructing a star's light as it sets. For instance, 
atmospheric haze is much less a problem on deserts than along 
temperate zone coastal strips. 


(4) Figure 1-16 shows the brighter stars and some prominent 
star groups that lie along the celestial equator. There are few 
bright stars actually on the celestial equator. However, a number of 
stars lie quite near it, so you can make an approximation within a 
degree or so. A rough knowledge of the more conspicuous equatorial 
constellations also gives you a continuing checkpoint for maintaining 
orientation. 


c. At times you may need to find direction (north) from overhead 
stars that are not in the general location of the celestial poles. 
You may not be able to locate Polaris (the North Star) because of a 
partial cloud cover or its position below the observer's horizon. 
Fortunately, if you wish to initially find direction or to check a 
course of travel during the night, you need not worry about being lost 
or unable to travel if Polaris cannot be identified. The stick-and- 
string method is an adaptation of the stick-and-shadow method of 
direction finding. This method is based on the principles that all 
the heavenly bodies (sun, moon, planets, and stars) generally rise in 
the east and generally set in the west. You can use this technique 
anywhere on earth with any stars except those that are circumpolar. 
Circumpolar stars are those that appear to travel around Polaris 


instead of apparently “moving” from east to west. To use this 
technique, follow the instructions in Figure 1-17 and keep in mind 
that you may use any star other than a circumpolar one. 
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The stor charts on this poge show only those stor 
groups which he near the celesnai equator Eoch map 
tovers © sip opprosmately SQ wide {north and 
South) and 180 wide (eost ond west} Mon? of the 
more compcuous noked eye storm ore shawn, the 
brighter stars beng indicated by larger dots Some 
Wor groups hove been joined by dashed lines to aid 
in identification 


Figure 1-16. 


* 


CRESTIAL EQUATOR 


| Siew 
1 FER 


Below each chart will be found the months of the 
year On the frst of each month the stors shown 
above the month nome will be on the celestic! me 
ridion [bighes! point of theie path above the horizon) 
019 pm local ime 


The celestial equotor makes o 45° ongle with the 
vouthern horizon of lontude 45°N At 60 WN lotitude 
it mokes a 30) angle In other words degrees of 


latitude subtracted fram 90° gives the angle formed 
by the celestial equotor ond the southern horizon 


The preceding information should enoble the sur 
vivor 10 idemnly the equatoral stars to te uted in 
determining due cost or weit Whee observing stars 
iiing on the east the cham should be slested down 
ond to the left, whem obterving stars seting in the 
west they should be sloated dows and to the right 


Charts of equatorial stars 
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Place a stick (about 5 feet in length) at a slight angie in the ground in an open area. 


Attach thin material (suspension line, string, vine, or braided cloth) to the tip of the 
stick. The material should be longer than what is required to reach the ground. 


Lie on your back with your head next to the hanging Line. Pull the cord up to the temple 
area and hold it tautly. 


Move around on the ground until the taut Line is pointing directly at the selected, bright, 
noncircumpolar star (or planet). The taut line is now in position te simulate the star's 
(or planet’s) shadow. Remember that this method of finding direction is an adaptation of 
the sun, stick, and shadow approach. Here the more distant stars or planets take the 
place of our sun. Since these cbjects are too distant from the earth to create shadow, the 
string represents the shadow. 


With the taut line simulating the star’s shadow, mark the point on the ground where the 
line touches it with a stick or stone. 


Repeat this sighting on the same star (or planet) after about 15 to 20 minutes (marking the 
spot at which the line "shadow" touches the ground). 


Scribe a line on the ground which connects these two points. The line will run west to 
east. (AS the stars and planets move from east to west, the "shadow" moves in the opposite 
direction). The first mark will be in the west. 


Draw a line perpendicular to the west-east line, and you will have a north-south line and 
be able to travel. 


Figure 1-17. Stick and string direction finding 
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LESSON 1 


PRACTICE EXERCISE 


The following items will test your grasp of the lesson material. Each 
item has only one correct answer. When you complete the exercise, 
check your answers with the answer key that follows. If you answer 


any item incorrectly, restudy that part of the lesson. 


Aims In determining direction using the sun's shadow, the first 
shadow-tip mark always indicates which direction? 


A. east 
B. west 
C. north 
D. south 
2. The process of locating your position by plotting the course and 


distance from the last known location is called 


A. interpolation. 
B. dead reckoning. 
C 
D 


time-distance-heading. 
INntEPSeCtion-resection, 


om How is Polaris (the Pole Star) located in relation to the Big 
Dipper? 

A. Polaris is located inside the Big Dipper. 

B. Polaris is the last star in the Big Dipper's handle. 

C. The position of the Big Dipper cannot be used to determine 
the location of Polaris. 

D. The two stars on the outer (pouring) edge of the Big Dipper 


point directly at Polaris. 


4. The constellation which aids in determining direction in the 
southern hemisphere is the 


Cassiopeia. 
Little Dipper. 
Southern Cross. 
Southern Lights. 


VAW PY 
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LESSON 1 
PRACTICE EXERCISE 


ANSWER KEY AND FEEDBACK 


Item Correct Answer and Feedback 
By west 


(page 1-3, Figure 1-1, STEP 5) 


B. dead reckoning. 


(page 1-9, para 6) 


Dy The two stars on the outer (pouring) edge of the Big 
Dipper point directly at Polaris. 


(page 1-14, para 7a(1)) 
Cy Southern Cross. 


(page 1-15, para 7a(2)) 
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ACTION: T 
p 


CONDITION: Y 


STANDARD: Y 
m 


REFERENCE: T 


p 
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LESSON 2 


SIGNALING AND RECOVERY 


Critical Tasks: 9103.02-0001 
9103.02-0002 


raverse enemy or unfriendly territory, and maintain 
hysical capability to evade. 


ou will use the lesson text to complete the action. 


ou will traverse enemy or unfriendly territory, and 
aintain physical capability to evade according to this 


lesson. 


he material in this lesson was derived from the following 
ublications: AR 95-17, AR 350-30, and AR 525-90; AFM 64- 
; FM 1-302, FM 20-150, and FM 21-76; and DOD Directive 


1300.7. 


SAFETY CONSIDERATIONS: none 


TRAINING RISK ASSESSMENT CODE:  L 


ENVIRONMENTAL CONSIDERATIONS: none 


INTRODUCTION 


Receiving a distress call sets a highly trained and well-equipped 


organization 


into operation; however, prompt and safe recovery is by 


no means ensured. The success of the rescue effort depends on many 


factors. Availability of rescue forces, the proximity of enemy 


forces, and weather conditions can affect the success of the rescue. 
Above all, your knowledge of what to do in the rescue e 
the difference between success and failure (Figure 2-1). 


Fort may make 


1. THE SURVIVORS' ROLE IN RESCUE 


a. The 
continuously 


role of survivors in effecting their rescue changes 
as aircraft and rescue equipment become more 


sophisticated. The probability of a downed aircrew member applying 
long-term survival training concepts under noncombat conditions 


continues to 


decrease while they increase under combat conditions. 


Most successful recoveries have resulted primarily 
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because survivors were able to assist in 


rescue efforts 


their own recovery. 


Many 


failed because survivors lacked the knowledge and 


ability necessary to assist. When needed, this knowledge and ability 
could have made the difference between life or death--freedom or 
captivity (Figure 2-2). 


b. To assist in your own recovery, 


is being done to 
communication equipment in the survival kit and when to put each item 


into use. You 


your chances of 


c. It is not easy to spot one survivor, 


Figure 2-1. Recovery 


you first need to know what 
find you. Next, you need to know how to operate the 


should also be able to improvise signals to improve 
fF being sighted and to supplement the issued equipment. 


a group of survivors, or 


even an aircra 


Et 


limited. 


From the air especially when visibility is 


Emergency signaling equipment is designed to make a person easier to 


with information about the survivors' 


find. Emergency equipment may be used to provide rescue personnel 
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condition, plans, position, or availability of a rescue site where 
recovery vehicles might reach them (Figure 2-3). 


Figure 2-2. Signaling and recovery 


d. A part of a survivor's plan of action should be to visualize 
how emergencies will develop, recognize them, and at the appropriate 
time, let friendly forces know about the problem. The length of 
before survivors are rescued often depends on the effectiveness o 
emergency signals and the speed with which they are used. Carefully 
select signal sites. These sites should enhance the signal and have 
natural or manufactured materials readily available for immediate use. 
Avoid wasting pyrotechnic signals; they may be needed to enhance 
rescue efforts. Signals used correctly can hasten recovery and 
eliminate the possibility of a long, hard survival situation. 
Therefore, where emergency signals are concerned, you should know how 
to use them and when to use them, should be able to use them on short 
notice, and should use them in a manner that will not jeopardize 
individual safety. 


Fh ¢ 


e. The situation on the ground governs the type of information 
that you can furnish the rescue team and the type of signaling you 
should use. In nontactical survival situations, there 
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are no limitations on the ways and means you may use signal 
furnish information. In hostile areas, 
is expected. Using some signal 
the enemy as well as to friendl 
enhances the visibility of 


LS: GO 
limitations on using signals 
ling devices pinpoints your location to 
y personnel. Remember the signal 

the survivors. 


Figure 2-3. Signaling 


f. There are several independent organizations engaged in search 
and rescue (SAR) operations or influencing the SAR system. These 


organizations may be state, county, federal, international, or local 
governmental; commercial; or private. You are responsible for being 
familiar with procedures used by international SAR systems to assist 
in rescue efforts. Some international organizations include the 
International Civil Aviation Organization, Intergovernmental Maritime 


Consultive Organization, and Automated Mutual-Assistance Vessel Rescue 
system. 
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Part A--SIGNALING 


2. MANUFACTURED SIGNALS 
a. Electronic 


Current line-of-sight electronic signaling devices fall into 
two categories--transceiver type and personal locator beacon type. 
The transceiver type is equipped for transmitting and receiving tone 
or voice. The personal locator beacon is equipped to transmit tone 
only. The ranges of the different radios vary depending on the 
weather, altitude of the receiving aircraft, terrain factors, forest 
density, battery strength, radio type, and interference. Interference 
is a very important aspect when using these radios. If a personal 
locator beacon is transmitting, it interferes with incoming and 
outgoing transceiver signals. 


(1) Before using survival radios, you should observe a few 
basic precautions. These will help in obtaining maximum performance 
from the radios in survival situations. 


(a) The survival radios are line-of-sight communication 
devices; therefore, you can obtain the best transmission range when 
operating in clear, unobstructed terrain. 


(bo) The AN/PRC-90 is a dual channel transceiver operating 
on guard UHF 243.0 megahertz (MHz) and 282.8 MHz voice. The AN/PRC-90 
can transmit a beacon tone over 85 miles and voice contact 
approximately 10 miles. 


(c) The AN/PRC-90 can transmit a beacon tone over 85 miles 
and voice contact approximately 10 miles. 


(d) Extending from the top and bottom of the radio antenna 


is an area referred to as the “cone of silence.” To avoid this 
problem, keep the radio or beacon antenna orthogonal to (at a right 
angle to) the path of the rescue aircraft. Since the radios have the 
capability of transmitting a tone (beacon) without being hand-held, 
place them upright on a flat elevated surface allowing the operator to 
perform other tasks. 


(e) Never allow the radio antenna to ground itself on the 
ground, the body, clothing, or foliage. This severely decreases the 
effective range of the signals. 


(f£) Do not constantly transmit or receive. Conserve 
battery power by turning the radio off when not in use. Use the 
locator beacon to supplement the radio when transmitting is done. In 
tactical environments, use the radio as stated in the premission 
briefing. 
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(g) Survival 


radios are designed to operate in extrem 


heat or cold. The life expectancy of a battery, however, is reduced 


when exposed to both ends 


of the temperature spectrum. Life 


expectancy decreases rapidly as the temperature drops below freezing. 


The batteries provided wit 


at 66°F or 5 hours at. 32°F: 
transmitted and 50 percent received. During 


approximately 50 percent 


th most radios operate approximately 14 hours 
These times are based on a duty cycle of 


cold weather, keep the ba 


clothing to absorb body heat. Also, wrap it in some type of 


ttery warm by placing it between layers of 


protective material when it is not being used. 


(h) Survival 


However, you should take precautions to protect them from any form of 


moisture. 


(2) Presently, a 


radios are designed to be waterproof. 


satellite monitoring system has been 


developed to assist in locating survivors. To activate this search 


and rescue satellite system, key the transmitter for a minimum of 30 
seconds. In a nontactical situation, leave the beacon on until rescue 


is heard or sighted. 


b. Pyrotechnic 


A device containing chemicals for producing smoke or light is 
known as a pyrotechnic. Hand-held flares are in this category. Take 
care when operating pyrotechnic signals around flammable materials. 


(1) You may be required to use a variety of flares or tracer 
ammunition. Know the types stored in your survival kits or aircraft. 
Aircrew members should learn how to use each type before they face an 


emergency. 


(a) Flares ar 


designed for use during the day or night. 


Day flares produce a unique bright-colored smoke that stands out very 
clearly against most backgrounds. Night flares are extremely bright 


and are seen for miles by 


(bo) Hand-held 


air, ground, or naval recovery forces. 


launched flares also fall in the pyrotechnic 


category. They were designed to overcome the problems associated with 
Signaling in densely vegetated terrain as well as atmospheric 


inversions that reduce the effectiveness of smoke signaling devices. 


(c) Use signa 


1 flares with extreme caution in a combat 


zone. Any attempt to attract the attention of potential rescuers also 
attract the attention of enemy troops in your area. Because of the 
limited signal life of most flares, activating them at the appropriate 
time is also an important factor. The 
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survivor must exercise his best judgment in lighting them when 


rescue craf 


t 


is ina 


survivor should ignite them so 
the aircraft. 


distance in 


front of 


at an approaching aircraft, 


act. 


Signaling value. 
bullets have been observed 


flares, 
that 


use 


(2) 


aviation organiza 


their use co 


(d) 


So 


that 


tha 


Tracer ammunition is another 


With an ef 


fective range of 


tracers with ext 


from a distance 
treme caution. 
uld be interpreted as a hostil 


The Army life support equipmen 
tion must conduct regular 


proficient in using survival vest components. 


questions pertaining 
attention of 


Cc. 


NOTE: 


an ALSE 


Sea Marker Dye 


lakes and streams. 


(A) 


times 


watersoluble, 


highly visible, 


Of 
for marking the sea, 
orange powder. 
light green, 


disperses rapidly. 


A packet 


diameter and last 
it into a long st 
weather conditions, 
operating at 3,000 


(2) Use sea marker dye in 
only when there is a chance of 


ts an hour or more 


to signaling equipment 
technician. 


When released in the sea, 
fluorescent 


favorable position to see them. 
the signal is observed a safe 

Never 
t it is not interpreted as a hostile 


fire 


1, 
of 6 
The 


t 
Cc 


Las 


fir 


Sea marker dye is used not only at sea, 


wa 


(ALSE) 


the 
Ideally the 


flare direct] 


a signal 


pyrotechnic with definite 


300 feet, tracer 
miles. Like signal 
chance is even greater 

CG act, 


section within each 
ses to keep aircrews 
Bring any specific 

ing procedures to the 


but also on inland 


the many dyes and metallic powders tested at various 
the most successf 


is the fluorescent, 


cast. 


spreads into a sli 


in calm weather. 


Feet 


in 
overcast, 
on 


the immediate area). 
and storms with high winds and waves. 
the dye packet to open i 


treak which may disperse in 20 minutes. 


it produces a 
Sea marker dye 

ck about 150 feet in 
Rough seas stream 
Under ideal 


the dye can be sighted 3.5 
For about 1 hour. 


friendly areas durin 


being sighted 


(a 


It is not ef 


fective in heavy 


dispersed more rapidly by st 


(3) 
clothing; s 
food and wat 


tains hands, 


If 


le 


Ft open in 


face, 


the dye, 


the raft, 
and hair; 
table messiness, 


for use. 
tirring the water with paddles or hands. 


In calm 


and eve 


ter. To avoid the inevit 
have tied the sea marker dye to the sea anchor. 
the packet over the side, letting it drain 


into 


miles at an aircraft 


g daytime and 

seen or heard 
fog, solid 

the release tab 
the dye is 


ircraft 


Pull 
water, 


escaping powder penetrates 


ntually may contaminate 
some survivors 
Others have dipped 
the sea. After using 


rewrap it to conserve the remainder of 
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dad. Paulin 


The paulin is a conventional signaling device used to send 
specific messages to aircraft. It may be packed with some sustenance 
kits and multiplace liferaft accessory kits. The paulin is 
constructed of rubberized nylon material and is blue on one side and 
yellow on the other. These colors contrast against each other; so 
when one side is folded over the other, the designs are easily 
distinguished (Figure 2-4). The 7-foot by l1l-foot size, is a 
disadvantage when folded because it makes a small signal. The paulin 
has numerous uses. It can be used as a tent, sail, sunshade, 
camouflage cloth, or to catch drinking water. The space blanket, 
as a substitute for the sleeping bag in some survival kits, can be 
used in the same manner as the signal paulin because it is highly 
reflective (silver on one side and various colors on the other side). 


used 


ae aa4 


ON LAND AND AT SEA: 
Need medicol attention 


ON LAND AND AT SEA: 
OK to land, Arrow shows 
landing direction ON LAND: Indicate 
direction of nearest 
civilization 

AT SEA: Indicate 
direction of rescue craft 


ON LAND: Need warm 
clothing 

AT SEA: Need exposure 
suit or clothing 
indicated 


woooe 


wed 


ON LAND AND AT SEA; 
Need first aid supplies 


bone 


LANO ANO SEA: 
Do not attempt landing 


AT SEA: Need equip- 
ment as indicated 
Signals follow 


Hove abandoned plane 
ON LAND: Walking in 
this direction 

AT SEA: Drifting 


ON LAND AND AT SEA: 


ON LAND AND AT SEA: 
Plane is flyable, need tools 


Need food ond water 


sweeeg 
1 


SURVIVORS USE 
LIFERAFT SAILS 
TO CONVEY SIGNALS 


ia 


bene a) 


ON LANG: Should we 


ON LAND: Need gas 
ond oil, plane is 
flyable 


ON LAND: Need quinine 
or otobrine 
ON SEA: Need sun cover 


Figure 2-4. 


HU) YELLOW 


BE swe 


Paulin signals 


wait for reseve plane? 
AT SEA: Notify rescue 
agency of my position 
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e. 


they are easily distorted and deadened by wind, 
land, heavy 
Survivors have used a multitude of 
and whistling signals are ef 


Audio 


Sounds carry far over water under ideal conditions; 


rain, 
the distance sound travels. 

devices to produce sound. 
fective at short ranges 


foliage cuts down on 


rescue 


forces. 


200 yards, 


mile. 
series o 


A weapon can be used 
three. 


Most contacts using these means were 
although a 


to attract attention by 


Or snow. 


for summoning 
made at less 
few reports claim success at ranges up to a 
firing shot 


however, 
On 


Shouting 


The number of available rounds 


this is practical. 


together 


improvising whistles out of 


Eis 


e) 


type 


7 As 


triking one pole against a hollow tree or log, 
wood, metal, and grass. 


Light 


When tested far away from other manufactured lights, 


lights have been seen up to 85 miles. 
f light to attract a 


light or 
flashing 


fi 


g. 


device 
means of 


light 


At night, 
A signal with a 
is seen 
is in most survival kits. 


tention. 
re in a parachute shelter, 
(strobe light) 


Mirror 


The signal 
found in the survival 


vi 


mirror is probabl 
kit. It is th 
signaling and works well on 


sual overcast days. 


flash 


is visibl 


e up to 30 miles in an aircra 


feet, bu 
Practice 


came 
is 


the mirror 


ts value is signi 
the key to effec 
is factory manu 


tively using the signal mirror. 


factured or improvised, 


of ligh 


re 


Flected from its surface hits the overf]l 


Instructions are printed on 


Follow 
properly 


the steps listed in Figure 2-5 


(1) The signal 
you are in enemy territory. 


determine whether 
Other audio signals include striking two poles 
and 


than 


ts ina 


aircraft 


you should use any 
flashlight, 
from a long distance. 


y the most underrated signaling 
e most valuable daytime 
A mirror 
ft operating at 10,000 
ficantly decreased unless used correctly. 


Whether 


aim it so the beam 
ying aircraft. 


the back of 


the manufactured mirror. 


to aim the manufactured mirror 


mirror's ef 


the rescuer; 
ash is directly on 


It is just as bright to 
Understand that even if 


use it wisely! 


terrain masking techniques), 
(possibly the enemy) 
your position. 


(2) 


is extremely important. 


In a hostile environm 


ent, the exact location of 
Cover the signal 


of 


the easiest methods is to tie 


the string 


your neck and tuck the mirror in your shirt or 
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mirror when not in use. 
from the mirror around 


the 


ora 


A 


fectiveness is its greatest weakness 
the enemy as 
the mirror 


the aircraft (especially if the aircraft is using 
that same flash may be visible to others 
who are located at the proper angle in regard to 


flash 
One 
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ace your hand over the mirror surface to 


Flight suit. When the mirror is removed from inside the clothing, 
pl 
flashing. Then raise the covered mirror toward the sky and withdraw 


prevent accidental 


your hand. Then direct the flash onto your free hand and locate the 
aiming indicator (sunspot). This minimizes the indiscriminate 
flashing of surrounding terrain. When putting the mirror away, 


remember to cover the mirror to prevent a 


Even TeoucH fs scar’ oe snes ARE 1m DQMT 
Cconreat: swreenig tint somzon ron wins 
an VSL ES. EVE oe the” 


STEP 1: Reflect sunlight from the m 


surface-raft, hand, or such. 


STEP 2: Slowly bring the mirror up to eye level. Look 
through the sighting hole where a bright spot of 


light. is seen. This is the 


manipulate it so the bright spot of light is on 


STEP 3: Hold the mirror near the eye and slowly turn and 
the target. 
STEP 4: Continue to sweep the horiz 


craft or ships are in sight. In friendly areas, 
where rescue by friendly forces is anticipated, 
free use of the mirror is recommended. 


flash. 


irror onto a nearby 


aim indicator. 


on even though no air- 


Figure 2-5. Signal mirrors 
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<¥ 


a. 


parts 


Mirrors 


Improvised signal 
from an aircraft, polished 


cigarette packs. 


(shiny 


the re 


Flec 


tion of 


Signal 


IMPROVISED SIGNALS 


aluminum, 
mirrors 


mirrors are made from glass, 


or the 


are either single 


Foil 


From 


ration tins, 


rations 


on both sides). 
fF the sun in the 


EEO 


However, 


r the crew of 


a passing aircraft 


you should adjust 


— 


a ship. 


1) Sighting 


you must accurately aim 
mirror is to be seen by 


the 


or double sided 


mirror 


the pilot of 


Hold the mirror so you can sight along its upper edge. 
changing your positi 


the ang] 


til the top of 


e of the mirror 


on un 


until 


light hi 


the sight 


vehicle. 


a WET ' 


mirror so that 
(Figure 2-6). 

use an aiming st 
high can serve as 


ts the top of 
ting line, 


the re 


stick. If s 
Flection will 


fF the 


You can make a sight 


(2) Aimi 


The simple way to aim an im 
to place one hand out in 
with two 


ng 


(a) 


double-faced mirror about 3 to 6 inches away 
the rescue 


Wh 
rescue vehicle that 
as shown in Figure 


fingers. 
the majori 
Use this method 
take as shown in Fig 
the poin 


2 


Large 


light 
your 
Then, 
of 
rear sur 


sighting hole. 
is still 


vehicle 


from 
face. 
aiming a 
the mirror 


the s 
This 


un shining 


th 


spo 


the 


front of 


With the 


re 
all 


ty of ligh 


with 


mi 


EEOLES*. 


of reference. 


is no more than 90 degrees 


ure 2-7. 


the beam of 
tick and target are 
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Figure 2-6. Aiming signal 
mirror 


ee ae 


Figure 2-7. Aiming signal 
mirror stationary object 
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Figure 2-8. Aiming a double- 
faced signal mirror (no more 
than a 90-degree angle) 


(b) When the angle between the target and the sun is more 
than 90 degrees (when you are between the rescue vehicle and the sun), 
you may use a different method for aiming. Adjust the angle of the 
mirror until the spot made by the sun's rays passing through the hole 
in the mirror lands on your hand instead of on your face. The 
reflection in the back of the mirror that comes off your hand may then 
be manipulated in the same way (Figure 2-9). 


(c) Another method used when the angle is greater than 90 
degrees is to lie on the ground in a large clearing. Aim the mirror 
using one of the methods previously discussed (Figure 2-10). 


WARNING 


DO NOT continually flash a mirror at an aircraft. This 


action could possibly white-out the cockpit and blind the 
pilot who is trying to rescue you. 


b. Fire and Smoke 


Fire and smoke is also used to attract the attention of 
recovery forces. One signal fire usually works for a survivor. 
However, three evenly spaced fires, 100 feet apart, arranged in a 
triangle or in a straight line, serve as an international distress 
Signal. To increase its effectiveness, prepare the signal 
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fire before 
for heating and cooking may be used as signal fires as 


necessary Mat 


the recovery vehicle enters the area. The fires you use 
long as the 


terials are available in the immediate vicinity. You 


fire to provide the desired signal. 


During the 


should supplement the 


night, the flames should be as bright as possible; during the day, you 


should produce as much smoke as possible. 


Eo 
CT 
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Figure 2-9. Aiming signal mirror 
(angle greater than 180 degrees) 


Figure 2-10. Aiming signal mirror 
(angle greater than 180 degrees) 
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(1) Smoke signals, most effective on clear and calm days, have 


been sighted from up to 50 miles away. Rain, snow, or high winds tend 
to disperse the smoke and lessen the chances of it being seen. Smoke 
Signals are not dependable when used in heavily wooded areas. 


(2) The smoke produced should contrast with its background. 


Against snow, dark smoke is often most effective. Likewise, against a 
dark background, white smoke is best. Smoke is darkened by burning 


matting, 


plastic, pieces of rubber, electrical insulation, or rags 


soaked in oil. Hydraulic oil should not be burned since it produces a 
toxic smoke. Green leaves, moss, ferns, or water produce white smoke. 
Several ways to generate smoke are discussed below. 


(a) Raised platform generator. To use this form of smoke 


generator, build a raised platform above wet ground or snow (Figure 2- 


a 
pl 


Place highly combustible materials on the platform, and then 
lace smokeproducing materials over the platform. Light the material 


when a search aircraft is in the immediate vicinity. 


3 


EVERGREEN 


FRAMEWORK =| woop SHAVINGS, SMALL OPENING FOR 
KINDLINGS, TWIGS....| LIGH™:-NG FIRE 


Figure 2-11. Platform smoke generator 
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(b) Ground smoke generator. For this type of smoke 
generator, build a large log cabin fire configuration on the ground 
(Figure 2-12). This provides good ventilation and supports the green 
boughs used for producing smoke. Then place smoke-producing materials 
over the fire lay. Ignite the material when a search aircraft is in 
the immediate vicinity. 


LOTS OF DEAD DRY 
TWIGS OR KINDLING 
FOR QUICK STARTING 
FAST-BURNING FIRE 


BMS EVER GREEN 


7 fE*, Pa 
ee LS aCe! R ws Veda So By a 
are ViGNA Eg GE NALS 


, =~ : = 
SMALL OPENING FOR LIGHTING FIRE 


Figure 2-12. Ground smoke generator 
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Lys 
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vicinity. 


(c) Tree torch smoke generator. 
locate a tree in a clearing to prevent a 
Add additional smoke-producing mat 
the material when a search aircrat 


To build this device, 


terials and an igniter. 
Ft 


Fire hazard (Figure 2- 
Then, 


Forest 


the immediate 


is in 


Figure 2-13. 


(d) Fuel smoke generator. 


I 


Tree torch 


f survivors are with the 


aircraft, they can improvise a generator by burning aircraft fuels, 
lubricating oil, or a mixture of both. Place 1 to 2 inches of sand or 
fine gravel in the bottom of a container and saturate it with fuel. 
Use care when lighting the fuel, as an explosion may occur. If there 
is no container available, dig a hole in the ground, fill it with sand 
or gravel, saturate it with 1, and ignite it. Remember to take 
care to protect your hands and face. 
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c. Patterns 


Constructing and using pattern signals must take many factors 


into account. Size, ratio, contrast, meaning, location, and 
angularity are each important if your signals are to be effective. 
The type of signal constructed depends on the material available to 
you. Ingenuity plays an important role in constructing the signal. 
Remember to judge your signals from the standpoint of the aircrew 
members who are flying over your location searching for you. 
(1) Size 
The signal should be as large as possible. To be most 


effective, the signal should have no lines less than 3 feet wide and 
18 feet long (or a ratio of 1 to 6) (Figure 2-14). 


TORU R Dean eRDSoEaaES Spee ee: 


x ican lw (ernnesansensscesssopeessatomecaneseress 


Figure 2-14. Pattern signal sizes 


(2) Ratio 
Also remember proper proportion. If the baseline of an 
‘“L” is 18 feet long, then the vertical line of the “L” must be longer 


(27 feet), a 2 to 3 ratio, to keep the letter in proper proportion. 


(3) Contrast 


The signal should stand out sharply against the 


background. The idea is to make the signal look larger. On snow, use 
the fluorescent sea dye available in the liferaft accessory kit to add 
contrast around the signal. Do everything possible to 
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disturb the natural look of the ground. When in snow, a trampled out 


Signal is very ef 


ective. Use only one path to and from the signal to 


avoid disrupting the signal pattern. In grass and scrubland, stamp 


from the air. 


tendency to blend in. 
Signal with green boughs, 


A burned grass pattern is also effective. 


or raising the panel on sticks to cast its own shadow. 


(4) Meaning 


If possible, the signal should tell the rescue 


the grass down or turn it over to allow the signal to be easily seen 
Avoid using 
orange signal panels on a green or brown background as they have a 
Contrast can be improved by outlining the 
piling brush and rocks to produce shadows, 


forces 


something pertaining to the situation, such as “require medical 
assistance” or a coded symbol used during evasion. 


international 


ly accepted symbols. 


CODE 

SYMBOL 
S| REQUIRE ASSISTANCE Vv 
| REQUIRE MEDICAL ASSISTANCE Es 
«| ‘YES or AFFIRMATIVE 
a PROCEEDING IN THIS DIRECTION 


Figure 2-15. Signal key 


(5) Location 


Locate the signal so it can be seen 


Make sur th 


FY ang 


large high open area is preferable. It serves the dual 


Signaling and 


for rescuing aircraft to land. 
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(6) Angularity 


Straight lines and square corners are not found in nature. 
For this reason, make all pattern signals with straight lines and 
square corners. 


dad. Shadows 


If no other means are available, you may have to construct 
mounds oriented to the sun to produce the best shadow. You may use 


brush, rocks, foliage, or snow blocks. Construct them in one of the 
international distress patterns. In areas close to the equator, a 
northsouth line gives a shadow at any time except noon. Areas farther 


north or south reguire an east-west line or some point of the compass 
in between to give the best results. 


4. SIGNAL ACKNOWLEDGMENT 


Rescue personnel normally inform survivors they have been sighted 
by flying low with landing lights on (Figure 2-16), rocking the wings, 
or by using an emergency radio. Figure 2-17 depicts standard body 
Signals which can be used if electronic signaling devices are not 
available. 


MESSAGE RECEIVED AND UNDERSTOOD 
AIRCRAFT WILL INDICATE THAT GROUND SIGNALS 
HAVE BEEN SEEN ANO UNDERSTOOD BY— 


DAY OR MOONLIGHT: ROCKING FROM SIDE TO SIDE 


xr ewxnw ex 


NIGHT: MAKING GREEN FLASHES WITH SIGNAL LAMP 


Figure 2-16. Standard aircraft 
visual acknowledgements 
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MESSAGE RECEIVED BUT NOT UNDERSTOOD 
AIRCRAFT WILL INDICATE THAT GROUND SIGNALS 
HAVE BEEN SEEN BUT NOT UNOERSTOOD BY~ 


ae 


OAY OR MOONLIGHT: MAKING A COMPLETE RIGHT HAND CIRCLE 


xgkkrnere 


NIGHT. MAKING RED FLASHES WITH SIGNAL LAMP 


Figure 2-17.Close-in visual Signals 


Part B--RECOVERY 


5. NATIONAL SEARCH AND RESCUE PLAN 

The national SAR manual (FM 20-150) provides a long-range rescue 
plan. Personnel should study this manual for additional information. 
The national SAR plan is implemented the instant an aircraft is known 
to be down. There are three primary SAR regions: the Inland Region, 
the Maritime Region, and the Overseas Region. 


a. The Inland Region encompasses the continental United States. 
The Air Force is the SAR coordinator for the Inland Region. 


b. The Maritime Region includes the Carribean Area and Hawaii. 
The Coast Guard is the SAR coordinator for this region. 


c. The inland area of Alaska is considered a part of the 
Overseas Region. The Secretary of Defense designates certain Defense 
Department officers as United Commanders of specified areas where US 
Forces are operating. Wherever such commands are established, the 
Unified Commander is the Regional SAR Coordinator. Overseas regions 
are normally served by the Joint Rescue Coordination Center operated 
under the Unified Action Armed Forces. 
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6. SURVIVORS' RESPONSIBILITIES 


a. The very first responsibility you have as a survivor begins 
at the onset of the emergency. This is when you should send an 


immediate radio message. 


course, altitude, 


is essential for initiati 


The radio message should include position, 


ng efficient recovery operations. 


b. Once recovery operations have been initiated, you have a 


ground speed, and actions planned. This information 


continuing responsibility to furnish information. Ground and radio 
Signals should be immediate considerations. If a group of survivors 
become separated, each member, when contacted by rescue forces, should 


provide information on 


c. The greatest responsibility of an 
all instructions to the l 


aircrew members on procedures for tactical situations. These 
instructions must be fol] 


difference between 
unhook from the ra 


the dispersal of the group. 


aircrew member is to follow 
etter. The intelligence officer will brief 


owed explicitly since it could mean the 


life and death. When rescue personnel tell you 


ft, do 
followed, you could be responsible 


it immediately! If instructions are not 


death of rescue personnel. 


7. RECOVERY SITE 


Your major considerations for a recovery site are the type of 


recovery vehicle carrying out the recovery and the effects of the 


weather (heat, wind, 


rescue aircraft. 


immediate area for pickup. When locating this rescue site, watch 
] cliffs, 
to maneuver. Avoid cliffs, overhangs, or sides 
terrain features restrict the approach and 


obstacles (trees, 
aircraft's ability 


steep slopes. Such 


updrafts, and downdrafts) and terrain on the 
Try to 


pick the highest terrain possible in the 


CO 


for causing your own death or the 


and so forth) that could limit the 


maneuverability of 


the re 


scue vehicle and require increased rescue 


time. Even though you should select a recovery site, you must be 


ror 


for a pickup attempt. The survivor can 


increase the speed in which he is picked up by selecting a general 
area containing more than one potential landing area. 


8. RECOVERY PROCEDURES 


Since procedures involving recovery vary with changes in 


equipment and rescue capability, 


wartime recovery (AR 525-90). In deciding whether or not supplies 


should be dropped, 


rescue 


forces consider such factors as the rela 


prepared to move quickly to an alternate location if the rescue crew 
feels it is more suitable 


always know the current procedures 


and techniques. This is particularly true of the procedures used for 


Live 


locations of the distress site to rescue unit bases, the time lapse 


expected before rescue is initiated, 
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and the danger of exposure. If a delay is expected, supplies are 
usually dropped to survivors to help sustain and protect them while 
they await rescue. Survivor mobility on land generally makes it 
possible to recover equipment dropped some distance away, but air 
drops at sea must be accurate. Aircraft with internal aerial delivery 
systems, such as the HC-130, are the most suitable for delivering 
supplies to survivors. Aircraft having bomb bays or exterior racks 
capable of carrying droppable containers or packages of survival 
requisites are the next most suitable for dropping supplies. However, 
these aircraft are not always available for supply dropping 
operations, so aircraft not specifically designed for this function 
may have to be used. 


a. Fixed-Wing Aircraft Rescue Capabilities 


— 


1) The most significant roles played by fixed-wing aircraft 
in rescue operations is providing immediate assistance to survivors 
and serving as the “eyes” of approaching rescue units. This is done 
by pinpointing the survivors' position, orbiting the survivors, and 
dropping survival equipment. This type operation improves the morale 
of the survivors, fixes the survivors' location to prevent additional 
searching, and saves valuable time in getting the pickup unit on the 
scene. 


(2) The role of fixed-wing aircraft in actually performing a 
rescue is limited to instances where there is a suitable runway near 
the survivor or where the aircraft is designed to operate from rough 
and improvised strips. Fixed-wing aircraft rescues often have been 
made in extremely cold climates where the aircraft have either used 
frozen lakes or rivers as runways or, when fitted with skis, have 
operated from snowcovered surfaces and glaciers. However, landing in 
unknown terrain under what appears to be ideal conditions is extremely 
hazardous. 


b. Water Rescue Considerations 


(1) Survivor Preparations 


(a) On sighting rescue craft approaching for pickup (boat, 
ship, helicopter, or conventional aircraft), quickly clear any lines 


(fishing lines, desalting kit lines, and so forth) or other gear that 
could cause entanglement during rescue. Secure all loose items in the 
raft. Take down canopies and sails to ensure a safer pickup. After 
all items are secure, put on the helmet (if available). The life 
preserver should be fully inflated with the oral valve locking nut 
tight against the mouthpiece. Remain in the raft, unless otherwise 
instructed, and disengage all gear except the preservers. If 
possible, rescue personnel will be lowered into the water to assist 
survivors. 
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NOTE: Remember 


to follow all instructions given by rescue personnel. 


(b) 
you will be expe 
accessory bag, o 
bags, and access 
water. Unsnap t 
Grasp the raft h 
device, cable, o 
a handhold until 
recovery device 
Finally, signal 


If helicopter recovery is unassisted, before pickup 
cted to secure all loose equipment in the raft, 

r in pockets and deploy the sea anchor, stability 

ory bag. Partially deflate the raft and fill it with 

he survival kit container from the parachute harness. 
andhold and roll out of the raft. Allow the recovery 
r both to ground out on the water's surface. Maintain 
the recovery device is in the other hand. Mount the 
and ensure you avoid raft lanyard entanglement. 

the hoist operator for pickup. 


(2) Ship recovery 


When a distress craft or survivors are a considerable 


distance from sh 
specialized SAR 
methods used by 
displacement and 
land. Tides, re 
daylight, or dar 


(a) 
be used for resc 
alternate recove 


ore, rescue is normally by long-range ships, such as 
ships, warships, or merchant ships. The rescue 

these ships vary considerably according to their 
whether the rescue is made in midocean or close to 
efs, weather, currents, sea conditions, shallow water, 
kness may be important factors. 


Although it appears obvious that a marine craft should 
ue operations, it may be advisable to initiate an 


evacuate survivo 


ry method. For instance, helicopters may be used to 
rs that were picked up by marine craft in order to 


speed their delivery to an emergency care center. 


(b) 


maritime SAR mis 
liferafts, lifeb 
vessel deck. In 


For this reason, 


The most difficult phase of a 
Sion may be removing survivors from the water, 
oats, or other vessels to the safety of the rescue 
most cases, Survivors have to be assisted aboard. 
all SAR vessels are usually equipped and prepared to 


ift survivors 


from the water without help from the survivors. 


Numerous methods 
The most commonl 
water and rescue 


ship alongside w 
ship circle with 


for rescuing survivors may be used by SAR vessels. 
y used methods are generally grouped as rescue from 
from their distressed vessel. When rescuing people 


from water, the methods generally used are the ship alongside swimmer, 


ith line thrower, ship alongside with small boat, and 
trail line. The most commonly used methods for 


rescuing personn 


el aboard distressed vessels are ship to ship direct, 


ship to ship with raft haul, ship to ship with raft drift, ship to 


ship with small boat, and ship to ship with haulaway line. 
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(3) Boat Recovery 


(a) When survivors are located on lakes, 
or coastal areas, 


waters, 
boats based close to 
the vicinity. Rescu 
take all survivors o 


i= 
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rescue 


number of boats to o 
distress scene. 
its rafts so that 


The boat 
are made 


is often made by limited range 
the survivors or 


therefore, 


sheltered 
fast 


rivers, 


by private boats operating in 
boats are usually small and may not be able to 
board at one time; 


Ficient 


a suf 


float while 
crew should make sure any survivors who must be left behind 
as secure as circumstances permit 


Ffset the rescue should be dispatched to the 
When this is not possible, 
those survivors who cannot be taken aboard 
immediately can be towed ashore or kept a 


each boat should deploy 


they are waiting. 


(bo) Assistance to an aircraft that has crashed or ditched 


on the water usually consists of trans 
boat and picking up survivors from 
also include towing an aircraft that 


Cc. 


(1) Helicopters make rescues by landing or hoisting. 
titudes due to limitations of 
for maintaining a hover. 


are usually required at high al 


helicopter power 


ferring personnel 


Land and Water Rescue 


made for all 
danger from enemy 
member usually depar 
be done, as in comba 


helicopter and follo 


rescues when a sult 


the water or li 
is disabled on the water. 


from plane to 
fts. It may 


fera 
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Helicopter landings are 


table landing site is available and 


forces is not a prob] 
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the aircraft 


Lem. 


t. 


For 


After landing, a crew 


some reason this cannot 


<7 


Ww 


instructions 


(2) Hoist recovery is the pret 


water rescue. 


from the 3 o'clock-to-9 o'clock position relative to the nose of 


the survivor should approach the helicopter 


the 


ferred method 


(Figure 2-18). 


for ef 


fecting a 


Hovering the helicopters and hoisting the survivor 


aboard requires more helicopter power than landing and presents a 


hazard to the aircra 


d. 


Occasionally, 


ft and the survivor. 


Coordinated Helicopter and Boat Rescues 


boats and helicopters are dispatched for a 


rescue operation. Generally the first rescue unit to arrive in the 
vicinity of the survivors attempts the first rescue. If the 
helicopter arrives first, the boat takes a position upwind of the 
helicopter in the 2 o'clock position at a safe distance and stands by 
as a backup during the rescue attempt. If the helicopter must abort 
the rescue attempt, the pilot departs the immediate area of the 
survivor and signals for the boat to move in and make its rescue 
attempt. Additionally, the helicopters may turn out the anticollision 
rotating beacon to indicate they require 
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boat assistance or are unable to complete the rescue. In certain 
operations where helicopter and boat coordinated rescue can be 
foreseen, prearrange specific signals. If the boat arrives first and 
makes the rescue, it transfers the survivor to the helicopter to 


effect a rapid delivery to medical facilities. 


APPROACH 


Figure 2-18. Approaching helicopter 


9. PICKUP DEVICES 

When rescue forces are in the immediate area of survivors, they 
will, if conditions permit, deploy pararescue personnel to assist the 
survivors. Unfortunately, conditions may not always permit this, so 
you should know how to use different types of pickup devices. Most 
devices are used as a sling (strop), but allow all devices to ground 
to discharge static electricity before donning. To ensure stability, 
sit or kneel when donning a pickup device. Do NOT straddle the 
device. If no audio is available, visually signal the hoist operator 
when ready for lift-off-“thumbs up” or vigorously shake the cable from 
Side to side. Remember to follow all instructions provided by the 
rescue crew. When lifted to the door of the helicopter, do NOT 
attempt to grab the door or assist the hoist operator in any way. Do 
NOT try to get out of the pickup device. The hoist operator will 
remove the device after you are well inside the aircraft. 
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a. Rescue Sling 


Before donning the rescue sling (strop), face the drop cable. 
Make sure the cable has touched the water or ground and has lost its 
charge of static electricity. 


(1) The most commonly accepted method for donning the rescue 
sling (strop) is the same as putting on a coat. After connecting the 
ring to form the sling, insert your arms one by one into the sling as 
it swings behind. The sling loop should be against your back with an 


arm around each side of the strop (Figure 2-19). Hold the webbing 
under the metal ring until tension is put on the cable. Then 
interlock your hands and rest them on your chest. This tends to lock 
you into the sling as upward pressure is applied. 


Figure 2-19. Horse collar 


(2) Another way to enter the sling is to grasp the sling with 
both hands and lift it over the head to bring it down under the arms 
and around the body. Regardless of the method used, remember that the 
webbing and metal hardward of the device should be directly in front 
of your face. 


b. Basket 


If a basket is used, a member of the helicopter crew will 
probably accompany it to the water or ground. This crew member 
assists survivors into the basket. There are two types of baskets: 
the litter type in which you lie flat and the seat type where you 
enter and sit down in it as you would in a chair (Figure 2-20). 
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Figure 2-20. Basket 


c. Forest Penetrator 


With all types of devices, it is necessary to watch the 
device as it is lowered. The devices weigh about 23 pounds. If the 
device were to hit a survivor, it could cause serious injury or death. 
The survivor should not attempt to grab the cable or the device until 
it contacts the ground. 


(1) The forest penetrator rescue seat is designed to make its 
way through interlacing tree branches and dense jungle growth as well 


as in open terrain or over water. The device is equipped with three 
springloaded seats folded against the body or main shaft and must be 
pulled down to the locked position for use. On the main shaft of the 
tube, above the seats, is a zippered fabric storage pouch for safety 
(body) straps. These straps are stowed when lowered to the survivor 
for a land pickup. 


(2) If the forest penetrator is used for water pickup, it will 
be eguipped with the flotation collar. The collar enables the device 
to float with approximately the upper one-third of the device 
protruding above the water. Additionally, one strap will be removed 
from the stowed position, and one seat will be locked in the down 
position to assist the survivor in using the penetrator. 


2-28 AV0664 


e 


e 


(3) 


netrator seat. 
her way to fas 
rtain the safe 


oO 


st 
bo 
ag 
th 


ter 
ok which holds it in 
ace 


dy. 
ainst the body. Aft 
e hoist cable, give the 


MOUNT SEAT & TIGHTEN STRAP 


Figure 


To use the penetrator, 
torage pouch and place it around th 
The strap should n 
ten it around the body. 
ty strap does not become 
the strap is in place, 
the extended 
the seat between his legs. 
rap as tight as possible ensuring the device 
The survivor must always keep his arms down, 


pull the safety s 
e body to hold th 
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The survivor must make 

fouled in the hoist cable. 

e seat down sharply to engage the 
position; then the survivor can 

e survivor should pull the safety 
fits snugly against his 
locking the elbows 


trap from the 
e person on the 
less there is no 


pull th 


Th 


fter making certain the body is not entangled in 


Signal to be lifted (Figure 2-21). 


PULL OUT STRAP, FASTEN AROUND 
BODY (UNDER ARMS) & HOOK SNAP 
RING TO SNAP RING BAR 


FOLD ARMS AR 


OUND PENETRATOR- 
KEEP HEAD DOWN 


GRASP CASLE @ SIGNAL WHEN READY 


2-21. Forest penetrator 


(4) In a combat area, under fire, you may be lifted out of the 
area with the cable suspended before being brought into the 
helicopter. It is important to be correctly and securely positioned 
on the pickup device. Always hold the seat tightly against your 
crotch to prevent injury when slack in the cable is taken up. Keep 
your hands below and away from the swivel on the cable with your arms 
around the body of the penetrator. Keep your head close to the body 
of the penetrator so that tree branches or other obstructions will not 
come between your body and the hoist cable. 
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(5) When you reach a position level with the helicopter door, 


the hoist operator will turn you so you face away from the helicopter 
and then pull you inside. The crew member disconnects you from the 
penetrator once the device is safely inside the helicopter. 


(6) The forest penetrator is designed to lift as many as three 
persons. When two or three survivors are picked up, keep heads tucked 
in and draw each individual's safety strap tight. The penetrator can 
be used to lower a paramedic or crew member to assist injured 


personnel, and both (survivor and paramedic) can be hoisted to the 
helicopter. If the forest penetrator seat blades have been lowered in 
a tree area and if for any reason the pickup cannot be made, return 
the blades to the folded position to prevent possible hangup on tree 


limbs or other objects while the device is being retracted. 


d. Other Devices 


Other devices could be used to pick up survivors. Some of 
them are the Motley and McGuire rigs, the Swiss Seat and stabo rig, 
and the rope ladder. 


(1) Motley and McGuire Rigs 


These devices (Figures 2-22 and 2-23), may be carried by 
Army helicopters either designated as the recovery aircraft in assault 
or for use to insert or extract special ground forces. The device is 
normally packed in a weighted canvas container and dropped by rope to 
the survivor who is allowed time for donning. The helicopter then 
returns trailing a rope which is then fastened to the device for 
pickup. Generally, the survivor is not hoisted into the helicopter; 
therefore, all safety straps should be securely fastened. 


(2) Swiss Seat and Stabo Rig 


These devices (Figures 2-24 and 2-25), are carried by 
special ground forces who may require instant extraction by 
helicopter. Special ground forces put their devices on and wait for 
the helicopter to drop ropes. These ropes are snapped into the 
devices for rapid extraction. Although not normally carried aboard 
the aircraft, the Army helicopter may supply one of these devices to 
the survivor. Again, the survivor would not be hoisted into the 


helicopter. 
(3) Rope Ladder 
This device (Figure 2-26), is used primarily by the Army 


and special ground forces. If this device is used, approach it from 
the side and the front. Climb up a few rungs, sit down 
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on a rung, and intertwine your body with the rungs. Do NOT try to 
climb up the ladder and into the helicopter. 


MOTLEY RIG 


Figure 2-22. Motley rig 
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Figure 2-25. Stabo rig 
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Figure 2-26. Rope ladder 
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LESSON 2 


PRACTICE EXERCISE 


The following items will test your grasp of the lesson material. Each 
item has only one correct answer. When you complete the exercise, 
check your answers with the answer key that follows. If you answer 
any item incorrectly, restudy that part of the lesson. 


is Before using a survival radio you should 


A. place it on the ground devoid of leaves and grass. 
B. allow the antenna to ground itself on clothing, body, 
foliage, or the ground. 

C. keep the radio antenna at an acute angle to the path of the 
approaching aircraft. 
D. locate an area to transmit that provides good line of sight 
with the rescue aircraft. 


2 The most underrated signaling device found in the aircrew 
survival kit is the 


paulin. 
mirror. 

pin flare. 
strobe light. 


VAW PY, 


3. In selecting a potential aircraft recovery site, you should 
select an area that 


A. cannot be observed by the enemy. 
B. is sheltered by prominent terrain features. 
C. is the highest elevation in the immediate area. 
D. offers cover and concealment for the rescue aircraft. 
4. When lifted to the helicopter door during rescue using a hoist 


device, you must 


A. grasp the rescuer's hand as soon as it is reached. 

B. grasp the door handle as soon as it is within reach. 

C. NEVER assist the hoist operator or grab the door in any way. 

D. assist the rescue operator by unbuckling from the rescue 
harness. 
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Di During unassisted sea helicopter recovery operations, you must 


A. completely deflate the raft. 


B. secure loose equipment, partially deflate raft, and fill it 
with water. 


C. hoist sail devices and attempt to move toward the approaching 
aircraft 


D. repack the floatation device and survival equipment for 
recovery during rescue. 
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LESSON 2 
PRACTICE EXERCISE 


ANSWER KEY AND FEEDBACK 


Item Correct Answer and Feedback 


D. locate an area to transmit that provides good line of 
Sight with the rescue aircraft. 


(page 2-5, para 2a(1)) 
B. mirror 


(page 2-9, para 2g) 


Cx is the highest elevation in the immediate area. 
(page 2-22, para 7) 


C NEVER assist the hoist operator or grab the door in any 
way. 


(page 2-26, para 9) 


B. secure loose equipment, partially deflate raft, and fill 
it with water. 


(page 2-24, para 8b(1) (b)) 
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